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, ^*ie>&«e>og©^v%#^(z>5ffjSx^^/^~E(Ad total =o) = / R total d 
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=+l)/E(Ad total =0). E relative =E(Ad total =+2)/E(Ad total =0) ; E 

relative = E < A d total =+3 ) /E < A d total =0 > 3. CD J: -p {C LT#6> 

^ feE relative <Z> - fc ^^^®9^^^» 
[0 0 4 7] 
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>& J:e)iC, ff^^tl^ d t0tal O^PjO^tt. -2.195nm~ + 2.755nmCD|OTT?& 
y> t/>S?T*4.95nafcj&«i fc#;foa*S. r =0.44: &3 «fc O fC^J&g 

tl feMMtfltifift*-^ d tQta j = 278nm{c *f I, T 1 . 78% CD £> o % tftf ^ 

£*l&3i:fC;fe5 0 
[0 0 4 8] 

total 0 ^°^&> ^©flltf^VYfse)^* kv^£kme>*T'%&v^ 3 

K&mmmm&££ : bizmM&rmzmiR-tzz.£iz£-oT, d total cDj£<DO 
a <z>mmmm&±*mm*& r ^ # rust* % «•„ 

[0 0 4 9] 

miZit. KJMSfcR6.88mn?r=0.25 (Z.<D£fi<DMmma total =275.2nm % S 
i JgCD 1 jg&fcyCDjg|Jp: = 5.1600nnu M o Jf© 1 M&fc U CDjg^ = 1.7200nm) , 
KffUIS*6.90nm-er=0.30 (3CD £ £CDMMJ? d tQtal =276.0nm > S i JgCD 1 
M&fcV CD|gj? = 4.8300nm, M o JS<Z> 1 JS&£ U CO^ = 2.0700nm) , 
«6.92nmT*r=0.85 (Z.<DtH0mmm d total = 276.8nm, SiJfCDl»fcfcy 
CD^ = 4.4980nm, M o I© 1 Jf&fc U 0D^=2.4220nm) , MffMii^6.95nm 

r*r=o.4o (rcoi:^©^Jlji:d total =278.0nm > s ijf©i«&fcy<z>iMt= 

4.1700nm % M o JfCD 1 M&tc »J 6OJU? = 2.7800nm) , ^^MH^6.98nm7? T =0. 
45 (^CDi:^6D^j¥d total = 279.2nm % S i j»© 1 U ©lllff = 3.8380n« 

, MoJfCD H^fe'J CD$£J¥=3.1410nm) , JK^JSfS&^7.01n«T» T = 0.50 (dCD 
^^CDmMj?d total = 280.4nnu S i J»© 1 y ©ffl|JS=3.5050nm, Mof 

©lJg&fcycDJg&JP=3.5050nm) , J^J?MS5^7.03nmT' T =0.55 (XC0i:^CDd 
total = 281 - 2nm - S i M<D 1 Mfefc y CDlgjp = 3.1635nm, M o M(0 1 Mfofc. y CD 
g|JP = 3.8665nm) , MJ^Jf ^7.05nm^ T =0.60 (3CD £ £CD d total = 282.0nm 
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ii dl « E(r=o.35) = /R total d a, E(r-o.4o)-/R total da., E(r=o. 

45)==/R total d;l > E(r=0.50)=/R total d^. E ( r=0.55) = / R total d 

a *ceE (r-o.60) = / R total d x e (r=o.4o) 

= S R total d x * 
[0 0 5 3] 

f 3^e>d t0tal <Dlf^o^(C^-r^^ai^_h{cSfM-r-5^x^;i/ 
dj? "- E relative =E ( r=0 - 25 )/'E(r=0.40), E relative = E ( T=0.30)/E ( r 
=0.40), E relative =E(r=0.35)/E(r=0.40), E relative = E ( T=0.40)/ 

E(r=o.40), E relative =E(r=o.45)/E(r=o.40K E relative =E(r=o.5 
o)/E(r=o.4o), E relative = E (r=o.55)/E(r=o.40), E relative = E (r 

=0.60)/E(r=0.40) i©«fc^KlbT#&*lfeE relative ©Jt«3§* 
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£tl& d total <£>te! io-O^lt. -2.220nm — l-3.585nm(Z)|gfflT^> U > Vl/i?$gX*5 
.805nm£%t&Z£ifit>fr&. g*Nfd total = 278nm{C*f LT2.09%©& 

[0 0 5 5] • 

u tmk*j& zmm* tiii, * <z>#Mjg«3£©»i®jg&jp <a tota , © a e> o § 

. HMd total 0}^ot0^i&E relative <Z>g|attt^n*;M^ 
[0 0 5 6] 

t*M«irtffe»iR0T#j»Kiias«ia^«ifc3ji«#A&ns. -rat)*, v. 
x * zf<? y # xm^nrnKte v%r, d total # f =o.4ojcfe^s d total <Dmmm 
278n«*v&^tiTv>s»-&tc:tt, r« i: d total ©«asr«^#&*is «fc e> JC® 1 

[0 0 5 7] 

9-&#^T£lt®#l 2®tf>ii^g£#f£bfc^ (S103), -£(Z> 
S3fe^g{CTM^e)tlSVX^^^>^X$:|g5t^<5^ (si 0 4) , 

(SI 0 5). ^.<D£^ > »K*d total tt, VX^7>n»t 
[0 0 5 8] 
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[0 0 5 9] 

»©K»ttTf*«r«K:r3V%T*», -a-ff l 3®©Mlif^R total 0D^<tiIi^i: 
»B«^3fe©*4>a«i:^-St'r*J:^K:K)tLT (Bfl2#I) , -£GD#JSjg 

[0 0 6 0] 

* b#^#j»^it(Z)^m^ d total © tfeot m&m&z> «>, # ^ 
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[0 0 6 2] 
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ul^Unn, TaNl^30nmT^5 o 
[0 0 6 3] 

3<Z)J:e>&/\-:7 h->&*I*/7 h^X^tC^VNT, 
m d total ® & 2> ° * L T, r ft &§jgffc t V*»-£©teraig©$ft*tt#tt 

[0 0 6 4] 

, gfl 7«TEt©MiM^tit^^ 01 8«TMi©fiffilM?: 

^•rHTf&s. d*ie>®0«icj:ti«, rmzmmitLfcm&Kte. 167^^^! 

[0 0 6 5] 

^ T blank^®^T ratio =T (Ru+TaN)/ /T blank Sr01 9 ICS%*. 3©ifcT rat 
T, r«Sr«afi:bfe»^cfeW*ifcT ratio S:02 OJC^t. r*i e><z>0#i£ 

[0 0 6 6] 
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* © & 4HBX*ft ^tft* fc -gc S i± £ £ i: # 7? £ £ © T% & 

AttttlCttS i4.184nm/Mo2.789nnu |&J?MS^6.973nna? 4 0 ItJ|L/fe# 
[BT2] 

, ^^^diS i4.184nm/'Mo2.789nm > S9^6 . 973nmT* 4 Ofilbfe 

#Jf$£#31tf>£tffi 1 3 @ (C <fc 3 SftfJfB mT*$> Z> „ 

[®3] 

mmV&V^ MtftWKltS i4.17nm/Mo2.78nm > )g|J?MI8BI6.95iura? 4 0 Jf5» 
•iWBlTf**;, J^frlftJCteS i4.17nm/Mo2.78nnu JgJM &£6 . 95nmT* 4 0 jg 
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[06] 
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m^TF-tWrnrnX-fo*). ^mz\tS i4.17nm/Mo2.78nm, ^JPJf^6.95nm 

t4o mmmvt~&mmw&<z>mmm a total =278nm^o v^iir^v^ 

[0 8] 

MS^tM@I*e*«J, Hfltf&JCttS i4.17nm/Mo2.78nm % Jg|J¥M8l 
^6.95nml?4 0«*Mb»JKJ? d total = 278nm-e»f^S*lfe^»fil5 9- 1 2«t 
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